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eonformit*  avac  laa  condition*  du  contrat  da 
filmaga. 


Original  copia*  in  printad  papar  covar*  ara  fllmad 
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at  da  haut  an  baa.  an  pranant  la  nombra 
d'imagaa  nicaaaaira.  Laa  diagrammaa  luivant* 
Uluatrant  la  mMhoda. 


1  2  3 


1 

2 

3 

4 

5 

6 

MiaoCOfY  aiSOlUTION  TBI  CHAUr 

(ANSI  ond  ISO  TEST  CHAIT  No   2) 


1.0    [ria  1^ 

^      '"        ill  1.8 


l^  i  1.4 


^i^l 


1.6 


J    APPLIED  \M/K3B 


Kerry  &  Chace,  Limited 


REPORT  TO  Tl 


City   of  Hamilton' 


ON    QUESTIONS    SUBMITTED    \»fTH    REF- 
ERENCE   TO    THE   CITY    WATER -WORKS 

AND     THE 

HYDRO-ELECTRIC    DEPART 


jh**!f  r^it'.ii?/^'-'  '^Jji^-iiiMii 


REPORT    TO    THI     CITY    OF     HAMILTON     ON    OUItTIONt    tUB- 

MITTID   WITH    RIFIRENCE    TO   THI   CITY    WATCRWORK* 

AND     THE     HYDROELECTRIC     DEPARTMENT. 

Toronto,  Ont„  Juni'  r.l.  Ittls. 
Tc  l{|»  tturi-hlp  rlif  Minur  uiid  Aldi>rni<>n  of  Ihu  lllly  ot  |l:i.amoll, 

llatiilltun,  Oiilarlo. 
fi<>iilh>iit*'n. 


Iti  iht'  HI 
whlfh  fuvrr 


iiivicil    r-|icirt  )tiu    will   linil  a  dlicuaslon  ot  two  iiueillolis 
ill  llH'  uiutliTu  upon  Mlilili  we  were  Inalrucliid  to  rbporl. 


TIH'Ht!  rna-HtloiiK  arf  aa  followa: 

1.  Wlijil  iiiipmvciiicTil  nhonld  1ib  made  lo  the  Hamlltnn  WalerworkK 
lo  liihiii  llila  ByKiim  full)  III,  ti,  111,,  Biandard  of  modern  practU-e  and 
punlculurly  up  to  Ihi;  »lundurd»  ot  the  Klre  Inaurance  Companlea? 

7,  To  wlinl  i.Miiit  can  the  Walerworka  Department  and  llie  llydr» 
l-.lectilc  neparlnient  In-  Irounht  into  cloaer  co-operation.  In  order  that 
111.-  .-M..-iif  .  of  eurrylnil  on  the  LUHliieaa  o,  the  city  aa  a  whole  may  bo 
redu(-i'il  tc  u  iiiliiltnuni? 

(Mir  coiielUHlnnN  are: 

'-,    *^'''   I''' "'■"■'   !>'■'  loim,.  jctlon  of  a  new   reservoir  ot  ample 

(iipiu-ily  mill  at  nil  eleviiiloii  Ihul  will  mp.lntain  HUltable  premlirea  tor  (Ire 
w  r\ke  at  the-  liydraiils.  There  la  more  than  one  poaalble  she  tor  aui-h  a 
lenervoli-  and  Ihe  nei.-clloii  of  the  llnni  site  should  be  ma.-te  only  utier  the 
prei^nratlon  ot  eloaely  detailed  eatlniatu  ot  construction  tor  the  more 
pronilsliiK  localionH- 

li.    The  mininiiini  eapnL-tty  of  the  reservoir  should  tie  'Aotntrntfi  In- 
perlal  kuIIoiis.  and  a  rite  Hhoiihl  le  selecte:  nuch  that  the  r<  ■ '  r»„w  nvi 
he  enlarged  from  time  to  tlra,'  as  the  City  grows.     With  a  ^    -•■ni^r 
BUth  capai-;y,  additions  to  the  pumping  plant  would  not  I-     nece- 
at  present. 

:i-     A  sllllahle  elevullon  for  the  water  surface  In  the  reservoir  ,m1I  ta^ 
at  aliout  L'7r.  to  311(1  ft.  above  the  Bay-    With  such  an  elevation  ili,.  re. 
voir  will  rurnisii  satisfactory  lire  pressures  except  In  pans  of  the  dit 
to  the  west  ot  James  Street  and  to  the  south  ot  York  Str,;et. 

I.    Am   nil   alternative  to  the  construction   of  a  new   reiervoii 

I' I'liiR   instiiiladon   might   be  Increased,     In  this  case  an  enii-rid-, 

supply  III  iiowei  should  be  arranged  tor,  which  will  not  Involve  the  use  „ 
loiiK  dislance  transmission  lim-s.  We  do  not  recommend  this  alternaiiv,- 
alllioiiKli  It  Involves  considerably  less  .apltal  cost  than  will  be  necessnrN 
for  tile  reservoir. 


.1.    The  waterworks  pumps  cannot  now  be  shut  down  throughout  the 
peak  luuil  hours  of  the  Hydro-Electric  Department  without  dangerou-si 
reducing  tlie  working  pressures  in  tiie  water  mains- 

6,  With  the  aid  of  a  new  reservoir  ot  suitable  siie,  these  pumps 
could  he  operated  entirely  off  peak  and  a  very  considerable  saving  In  the 
payments  by  the  City  to  the  Hydi-o-Klectric  Power  Commission  tor  Ontario 
would  result. 


7.     Thi.  tirt'Mfnl   in.>tli,Hr  of  lilllhiit   rlir   Wm.rw.rk.*    rh-i>uriiii n.r 

eh'ttrlu  p«wt'r  hinilHlifd  lo  It  *m  t'<|tilptiililt'  uuii  JtiHl  uh  Ioiik  iih  iIh>  pumpN 
t'oiitlmitt  lu  t, .  u|>.r«tc<)  throiiKhout  tl  i-  u^'nk  luud  liourii  uf  thw  Hydro- 
Kli-trric  DviHirtinfrii. 

S.  ThlB  mtXiiiMl  or  l)lllhiK  woiild  niil  Im>  fr|uliulili<  iiiiil  juHt  ir  arriuiK"- 
TiK'iitM  wure  rmidi*  fur  (ipdritlliiR  rlit-  iiumtiM  mily  durhm  itif  ix-uk  Iioufm 
III  Muth  wvetit  w.'  ri-coiiimi'iMl  timt  ilu>  Wuici^^urkH  If|iHriii»-m  l,o  iilllcii 
rur  tlin  numtjKr  <.r  k.w.  liuiirit  ut  wii.TKy  HOimlly  laktMi  by  ll  and  Ht  u 
mm  t)(|mil  lo  dill'  hall  th.-  t«iH(  oi  Hurii  .<iHij?y  uh  Ui-livfiv.j  u>  tiir  nt>  m 
llin  Uundurii  Blreft  Hulhn.alltfii  pluM  (liu  to«i  or  truii>^iiilHHloii  from  llif 
Hub-MtHtlun  to  tho  I'uniplnit  Ht-(tioiiH. 

».  On  tho  pn-Hciit  imhiH  or  blllliiK  iiiid  wlili  tlH>  prcrtri-t  ciiiidliloiiH  or 
dHnmnd  In  t-nth  or  ilic  |)»'|iuriiiifiirN.  t\w  WaiMworkH  Ih-partnifiii  curi  in- 
iiiorw  ftcoiiomU-ully  oiwratfil  by  rarryliiK  lt«  pi-ak  witU  M(f>ain  Ibaii  with 
cli-ctrlc  powiT.  ThiH  romlllioii  can  lit-  ntii.dicd  by  adding  lo  iiw  -rmT- 
volr  MyMtein.  To  curry  Ihc  pnak  with  clcctrit  powrr  now  would  only 
Incri'imw  thu  Ctty-H  powr-r  bill  rrom  Ih*-  I'rovhiuf  willioiK  bttnt-HUlng 
ulther  civic  depitrdneiit, 

10.  DurliiR  lh»  monthH  of  Hniall  wuUm-  drmanil.  it  would  b*:  pONHlblo 
ot  prrxwiit  lo  cut  orr  tho  t'ldirtrk;  puiiipit  alioRcihiT  duriiiK  l"'ak  loud  h«urh 
prtivldi-d  that  Ihu  Ottlioriit'-Kilh-y  Htt<ani  piiinpH  wvrfi  K.  (>t  In  ttpcralloii 
but  thoBo  Htvuin  pumpH  an;  not  or  MutlkU'ut  tapadty  to  tuny  ilir  ta.Mtcm 
over  the  pf^ak  load  during  t'vory  month  In  tho  ytur. 

U.  Ah  b  nn-aBuro  or  oeononiy.  we  nwuniincnd  Unit  llii'  prt'ttcnt 
method  of  billing  cont*unnTH  for  wuti-r  ncrvltc.  bi-  dlHConllnned  and  ro- 
placpd  by  a  mclliod  In  whiih  tin;  bllln  can  be  clom'ly  adjusted  lo  ths 
com  of  the  Borvicu  rendered.  The  niethodtt  of  the  Mydro-Kleclrlc  Dopart- 
mwiit  might  Hervu  uti  a  model  ror  a  new  tiystoin  of  billing. 

J2.  Kxtra  provlMlon  for  itarely  or  power  Hcrvlce  to  the  lleuch  Piiinp- 
Ing  Station  tthould  b«  muiii.>  by  the  coniplethm  or  the  conmrucilon  of 
duplicate  underRr.ound  clrcuUs  from  the  Dundurn  Street  Sub-HfHlifm  io 
the  Humping  Station.  If  overhead  chcullM  are  parlly  uned  the  duplicate 
lines  should  be  built  over  dlft'oreiit  and  widely  Hepuraled  routcH. 

l:i.  A  complfto  and  thorough  enijulry  Inio  the  selection  of  a  new 
rettervoir  »llc  should  be  made  beroro  Turther  action  Ik  taken  In  connection 
with  thlH  report. 

All  tho  technical  dula  upon  which  (lilx  rcpoit  Im  baaed  haH  been 
moat  courteoutdy  furnished  lo  uh  by  the  City  Knglneer  and  by  the  Man- 
ager and  Chief  Engineer  of  the  Kydro-Kh-ctrlc  Depailment.  We  are 
greatly  Indebted  to  Ihene  gentlemen  for  the  UMslt;lanco  they  have  given  us. 

Voura    reHjiectfuMy. 

KfalUKV  &  CIIACK.  IJnilled. 

I'er  J.  0.  (J.  KKKIIV.  I'rtsident. 


55U  Confedenttion  Life  IUdg., 
Toronto.  Ont.,  June  23,  1915. 

To  liiH  Worship  the  Mayor  and  Aldermen  of  the  City  of  Hamilton, 
Hamilton,  Ontario. 

Gentlemen, —  • 


Ill  aiTiirituiio*  Willi  ihu  luHinirilonii  ilvi'ii  )im  nii.r  *i'i:-  miitnuiiiiH-ni 
nM  ■•iiitliifiTlriR  t'X|MTt*>  liy  lltr  Ikwird  ot  f'milrol  uri  Ihrfml^T  n.  VMi.  w« 
liMvti  '  xMihliifil  i|it<  ri'MTvoirw  him)  puiiitiiiiii  plant  or  '*\v  lliiiiiltrdii  wiitrr- 
wupk^   with  tlH<  trili'iiilnii  «'H|M-i-ltiIly  of  ai>tt<riiiliiiii,  Mlint   .■xl-t'i     •»> 

iit<ct*i.iwry  piiiti|>li      of  \Mil4>r  supply  ran  !»>  dutw    vi,      ..rr  iK'uk  |-mw.t  tu 
be  piircliuMud  from  I  i*t  llydri^  Klrctrlc  ItopHrtnti'iit. 

Wi>  Wfft'  iwiilnilui'lv  hiHtriMM'tl  liy  u  I'lrtiilHr  l.'lItT  iHMii-fl  by  llin 
rii)    KiiKliifi-r  h>  iiii|(iln<  Ihih  ili.>  IuIIowhik  poIiiIn: 


1.  Mf-()UHl  (if  niMTHtltiK  irytlro-KltTiric  unit  wati-rwinkN  IoihIh  hh 
thfy  n»w  HtHiitl  or  iiiiy  iiiu'-i'  ♦•(■'      .  ilc  IiumIm  wUIi  fulr  dlvlMlmi  litiv      n 

lllt-Hl*   two  (It'pUrlllH'llItt   ilt   MUCll       11        [. 

2.  I'onipurlwnii  wttli  t'conoi  ..hv  of  exlHtliiR  Hlrmii  pliiiil  fur  coiilrol 
of  p**Hk  luRtl  whit  divlMJuii  or  cost  (ir  upt'railon. 

a.     Kvoimiiilc  udvitiidiK*-  of  any  r rvolr  i-HIkt  od  (iioiiiiiuh)  tnp  ur 

at  pr«*Ht'iit  \v\vl  of  JuirifH  Htn-fl  n-s-Tvutr,  with  in'ccHHiiry  !■•  itrrariKi'iiiftii 
with  HUKtc«'!4l<'d  dlvinltiii  of  Hiivlnv  <if  uiiy)  and  optTutiiiK  ii>^<i>i. 

4,  Kyniiutiilc  adviiiitnK)'  of  lakliix  pruk  with  lurbo-gi'iicraloi  tiiHlallid 
at  iniiiti  waterworkH  piiiiiplnK  nlalloii. 

r>.  Advaiitiiicrs  rruni  point  of  coritiiiiilty  of  Mcrvite  uf  liikliiK  power 
liin'  Mind  liiHtalliiiK  in'crHwary  phiat  I  fioin  Cutaratrt  tt6  cytlf  plant  onn 
iiillt^  dlKtaiit  with  ('coiioiiiic  advaiitaK^!  ilf  uiiy)  uh  cunipiin-d  with  uihor 
n'HtTvt'N  intMitlunHd. 

6.  CoiiiparlHoii  of  varlmiM  rcmTvcH  mfiitloiii'd.  InclndliiR  iiiHunuicc 
rali'H,  piTniant'iicy  of  water  mipply  In  rcKard  lo  plant,  econijiiilc  openitiiiK 
fondltlunt   and  pownlble  values  to  Iv  attached  to  reservoir  for  cunt  piir- 

pOHPM. 

Urier-  hew  points  lo  he  liMiiiired  Into  may  lie  summed  up  under 
two  headl.iss: 

!.  What  attlori  Mliould  be  taken  to  inMtire  the  rontlnuous  operation 
of  (lie  punipN  at  the  Ilearli  Hiailon  under  any  and  all  cundltloiiM  that  it 
Ih  reasunahly  posHlblo  to  forseo? 

2,  ilow  can  the  pumpK  at  the  Ileach  Hlutlon  he  operated  no  ihhl  the 
total  expense  in  the  purchase  of  power  both  by  the  Waterworks  Depurt- 
iiient  and  by  (he  Hydro-Klectric  Pepartment  can  be  reduced  to  a  mini- 
mum? 

Fire    Jnderwriten'  Requiramcnt*. 

The  riueslldii  of  certiillit.v  of  supply  Ih  Riven  particular  attention  by 
the  Caiiudiun  Fire  Underw  rflers'  AMsoolallon.  and  we  are  advised  that  the 
odlcers  of  this  Association  do  not  consider  that  your  City  Is  at  present  an 
well  proleclfcd  from  fire  risk  as  it  should  he. 


The  Standard  Rules  Issued  by  the  Associ.  (on  recommend  IhiM  a 
city  of  one  hundred  tliousaiid  people  nhould  be  provided  with  an  inter- 
mediate reservoir  having  a  capacity  of  17. 500,000  Imperial  Rallons,  that  is. 
provided  that  the  system  Is  primarily  a  pumping  system  drawing  from  a 
practically  inexhaustible  supply. 

It  is  also  recommended  that  the  system  should  he  capable  of  carrying 


Im/,,?'J.°'  '""■"•J'-"™  slaiidard  Are  Blrcams  for  a  period  ot  Ion  hour» 
this  draft  amounting  to  3.125,00(1  Imperial  Kallons  In  all  Also  that  tlio 
SStt^.l^hlT  ;°"; ,'"  "O"™  <"  Po»"  a'"d  in  arrangemont  o,'  iump    g 

S„w„  ,       H    "y  "H"  """"P  "t'  "'  anything  In  connection  with  the 

power  employed  that  the  Immediately  availahle  pumping  capacity  win 

gal'lo'iV^e'r't'^LfySirl^rr'^''  °'  ""°""°"  "■""  "■''^■''™  '"'"-'"i 

.1,,.,"  '",''"'"'«■•  recommended  that  a  pressure  ut  the  hydranls  ot  not  less 
unnlnL^ir^^^''h''  ""''  ""'"'■;''  '""^  »"""  '"■  ">ai"tai..ed  when  wie  is 
Ih^M  i!         .    '"i^"  ,l'!;>'''™re  is  not  availahle  that   the  KIre   Department 

engines  v'ade'/wltir'h  "  """'"",';'  'T'"  "^  ="«'■"="•    ™"  n?mbe"  S 
cSTons''ar"ire' hySL^r"""  '""'  '"  """"">'  '"'"""'■■''  ""■'"  ■■'""""« 

Preient  Equipment. 

meelTI?^  tn=T'  <"l"'"""=",t  "hlch  ihe  City  possesses  tor  llie  purpose  of 
Table  4!"        recommendations  consists  ot  the  main  pumping  units  as  In 
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.„„„f "  i!'"""'  """?  "''"'  l"<lePeniionl  end  may,  subject  lo  Drooer  Dower 
3^„r^°''"'""'  "  ""^  """  "'"  """n"  ""«■  Such  opcrati™  !,ow°rrr 
l^liZ  ?  pressure,  in  the  malua  „r  t,ue»llon«ble  n.eniuy  Ihe 
Mnl  n^K'?"  !"«^f»'-«l"K  capacity  ot  the  present  system  of  ppng 
■tl  '^,„H  "''  '",  ""  "'"«l''>°'-hood  of  20,000.()no  imperial  gaMonsp"? 
dU.rn  M  ■naxlmum  pressure  ot  13U  pounds  per  square  Inch  Th" 
meil  pmces,  '      ™  ""'  ''""""'  '"'  """"■«'"'  '"""  'l"'"  '"  "n.e  by  a  ptece 

fu„^il°i'""''''°''*''.'''°"'  '*"""  """I"'  l»  conducted  to  either  one  of  the 
ir^'whirrets^frw's"-'  "*■""  '"""  '"■  ""■  ■"•»"'■■■-"■  •>-  ^»"'" 

TABLE  "a- 

Reiervofr    Detail!. 


ilKHREtVOIR 


Service  Ueservoirs;  '  ' 

Lake  Ontario 

Itarlon  Reservoir 87.50ft 

JameH  St.   Ilcservoir    ,.    ..  32.000 

Supplementary  Reservoirs: 

HiKh  Level 4300 

Mountain  Tank 


^45 
4S:i 


538 
740 


£S 


5  lO.ftOO.OOO 

'  12  1,800,000 


285,000 
100,000 


nnH    wf.h    .h  ""■■  '■*"l"*''^t  with  tlie  James  Street  Reservoir  cut  off 

and    wi  h    the    pumps    stopped    showed    the  .following    pressures    to    tlio 
square  inch  at  hydrants  In  varlou«  portions  of  the  city      (See  Table  ■■(•", 

.TABLE  "C." 


Hydrant    PrcMures. 


veA^lulri^^SiT  "'*'^"  "'■''*'"*  ^'■°"'  ^"''''*"  't^^^^-o"-  with  pump. 


stopped,  April  7,  1916, 


I-oraliiiti   of   Hydrant. 


Ijooation   of   Ilydiant. 


Kennilworth  and  Burlington 
Kennilworth  and  McAnulty.. 
Kennilworth  and  Britannia.. 

Ottawa  and  Burlington 

Ottawa  and  Beach  Rd 

Ottawa  and  Barton 

Ottaw.-.  and  Roxborough. . . . 

Ottawa  tiiid  Main 

Ottawa  and  King ., , 

Ottawa  and  H.O.&B.Ry.Tr. . . 

Depew  and  Burlington .. 

G&^e  and  Gertrude. 

0.:^^  and    Barton .'. 


62  James  and  Guise 54 

52  James   and    Ferrie 42 

50  James  and  Murray 42 

63  James    and    Oolbourne 40 

62  James  and  Vine. 39 

52  James  and  King , .  30 

46  James  and  Jackson 28 

45  James  and    Young 23 

43  Bay  and  Macaulay 45 

30  Bay  and  Simcoe 43 

60  Bay  and  Stuart 40 

60  Bay  imd   York «i 

45  Bay  and   Main ',[[[  24 


Oage  and   King 4g 

Ouge  and  Main 45 

Oage   and    M.G.&B.Ry.Tr. . . .     30 

Slierinan  and  Burlington 57 

Sherman  and  Har(on 55 

Sherman  and  Cannon 48 

Sherman  and  King 47 

Slierman  and  Main. ,  45 

Slierman  and  T.n,*n.ny.Tr. .  3o 

Wentworlh  at  O.  Plow  Works  65 

Wentwortli   and    Barton 54 

Wentworth    and    Cannon 48 

Wenlworth  and    King 45 

Wenlworth  and  Cumljeriand.  32 

Wellington  and   Burlington..  62 

WWIington    and    (J.T.Ky.Tr. .  62 

Wellington  and  Barton 52 

Wellingloii    and    Cannon 48 

Wellington   and    King 42 

Wellfnglon  and  Charlton 3ft 

nr^J!."^*""  ^^^fl  conditions  of  preHRure,  and  it  may  be  said  that  such 
pressures  would  not  be  wholly  satinlactory  for  domestic  use.  the  Under- 

hv    h«VwJ°'!""""""*!'""'  V""'**  '""  ^"^  •■'*'  purchase  and  maintenance 
by  the  Clly  ol  anproximalt-ly  ten  steam  fire  engines. 

r.r  i  J'^^.^"'''*'«*  ^"''"'.'  ''"^'"*'  f^'iu'rniont  at  ihe  K,re  Department  consists 

of  two  steam  fire  engines  or  (KMi  and  8il()  Imperial  gallo 
ell/,  respectively. 


Bay   and    Bold 

14 

Bay  and  Charlton 

20 

Queen  and  George 

..     14 

Quej-n  and  Duke 

..     27 

Queen  and  Stanley 

..     2ft 

Locke  and  Tecumseh .... 

..     3ft 

Locke  and    Vork 

27 

Locke   and    Florence 

..     22 

Locke  and  George 

..      19 

Locke  and    Chariton 

..     26 

Oundnrn  and  Jones 

18 

Dundurn  and  Ardvorllch. . . 

..     30 

Dundurn  and  King... 

..     35 

Dundurn  and    Melbourne.. 

..     33 

\ork  St.  near   Deajardin's 

(.'anal 

18  to  2 

lions  per  min.  capa- 


r,,.,,    ,     ,       ."n"""'  '"  "I'l'r'"!""  "lid  pumping  directly  to  the   Barton 
r.  Ml    oil  liie  rollowiiiB  pressiiri's  w,.rH  observed,  wliicll  may  be  compared 

Mil  ,       f'"'"  "".  """"  '"'■  *  "'  '"'»  '■"P"'''-  ""O  will'  "«  llnderwriter»- 
T.Iblo°''n'"     "'  "''   ■""""'''  '"''■  "'I'""'''  '"'I'   "innlns  pressure.      iSee 

TABLE    -l).- 
Hydrant  Pressures. 

rescTv'oll^  CchTlSls""   """""'  ""'"'°""''  """  """"""«  '"'"  ""'"" 


Kenllworlh    and    Burlington.  73 

Kenllworth    and    McAnnlfy..  62 

Kenllworth  and  Britannia...  6ft 

Ottawa  and  Burlington 72 

Ottawa  and  Beach  Rd 72 

Ottawa  and  Barton 62 

Ottawa  and  Roxborough 59 

Ottawa  and  Main 55 

Ottawa  and   Kkig 47 

Ottawa   and    H.G.&B.Ry.Tr. .  3ft 

Depow  and  Burlington 70 

Gage  and  Gertrude 72 

Gage    and    Bariun e? 

Gage  and  King 53 


James  and  Murray 65 

James  and  (^olbourne 60 

James  and  Vine 60 

James    at    City    Hall 40 

James  and  King Bi 

James  and  Jackson 45 

James  and    Young 40 

Hay  and  Macaulay 60 

Bay  and  SImcoe 43 

Bay  and  Stuart 60 

Bay   and- Sheaf fe 50 

Bay  and  York , , , .  5n 

Hay  and  Main 43 

Bay  and  Bold 35 


Gase  and  Main 65 

Qage  and  H.O.AB.Ry.Tr 40 

Sherman  and  Burlington 71 

Sherman  and   Barton 66 

Sherman  and  Cannon 61 

Sherman  and  King SI 

Sherman  and  Main 65 

Sherman  and   T.H&B.Ry.Tr.  40 

Wentworth  at  O.  Plow  Works  70 

Wentworth  and  Barton 65 

Wnntworth  and  Cannon 62 

Wentworth  and  King 57 

Wt'titworth  and  Cumberland.  40 

Wellington  and  Burlington..  72 

Wellington  and  O.T.Ry.Tr. . .  70 

Wellington   and   Barton 62 

Wellington  and  Cannon 60 

Wellington  and  King 52 

Wellington  and  Charlton 41 

James  and  Oulse 75 

James  and  Ferrle 66 


Bay  and  Charlton 39 

Queen  and   Barton 64 

Queen  and  York 45 

Queen  and  Napier 45 

Queen  and  George 27 

Queen  and  Duke 45 

Queen  and  Stanley 40 

Locke  and  Tecumseh 52 

Iwocke  and   York 45 

^ocke  and  Florence 3(1 

Locke  and  Ueorge 42 

Locke   and    Bold 50 

Locke   and    Charlton 42 

Locke  and    Homewood 42 

Dundurn  and  Jones 31) 

Dundurii  and  Ardvorllr*-   ...  37 

Dundurr    and    King. ...  37 

Dundurn  and  Melbourne.  .45  to  50 

Dundurn  and  Herkimer 47 

York  St.  near  Desjardin's 

Canal :!5  to    45 


It  will  at  once  be  seen  that  as  the  James  Strt'et  reservoir  has  an 
ordinary  working  capacity  of  only  1.800,000  Imperial  gallons  that  this 
reservoir  would  be  too  nearly  exhausted  if  for  any  reason  the  supply  from 
the  luups  should  happen  to  be  cut  off  during  a  single  hour  of  combined 
heavy  service  and  heavy  Are  demand.  Such  co;rblued  demand  might 
rise  to  as  high  as  1,000,000  Imperial  gallons  per  hour  under  present  con- 
ditions. After  the  end  of  that  hour  the  city  would  be  practically  depend- 
I'ut  for  flre  protection  upon  the  Barton  reservoir  and  the  steamers. 

It  may  also  be  said  that  while  the  James  Street  reservoir  is  much  too 
small  to  meet  the  standard  requirements  of  the  Fire  Underwriters'  Asso- 
ciation, the  Barton  reservoir  is  not  only  too  small,  but  that  it  1h  at  such 
elevation  that  satisfactory  pressures  cannot  be  maintained  throughout 
the  city  from  this  source  of  supply  alone. 

The  conclusion  to  be  drawn  from  the  foregoing  data  is  that  the 
water  system  of  the  city  is  not  of  a  design  that  will  fully  meet  the  re- 
quirements of  modem  practice  in  flre  protection. 

This  shortcoming  can  be  remedied  either  by  the  construction  of  a 
new  reservoir  of  a  suitable  size  a-  1  at  a  suitable  elevation  or  by  the 
enlargement  of  the  Beach  Pumpln,  Station.  In  such  an  enlargement 
provision  of  additional  source  of  power  would  have  to  be  included,  as  it 
would  not  be  satisfactory  from  the  ilre  protection  standpoint  to  depend 
upon  transmitted  power  alone. 

New  RcMrvrir. 

In  view  of  the  grcwth  of  your  city  during  the  last  ten  years,  it  would 
be  unwise  to  make  provision  for  a  reservoir  that  could  not  be  ultimately 
enlarged  to  a  capacity  of  fifty  million  Imperial  gallons  as  a  minimum. 

The  City  Engineer  Is  now  making  inquiries  and  investigations  for 
the  purpose  of  determining  whether  a  site  of  suitable  capacity  and  eleva- 
tion can  be  obtained  for  the  proposed  reservoir.  We  are  of  the  opinion 
that  no  project  for  the  extension 'or  improvement  of  any  of  the  existing 
reservoirs  should  be  entertained  until  these  investigations  have  been 
completed. 


The  main  points  with  reference  to  such 
marlzed  as  follows: 


voir   may    be  sum- 


1.  U  Hlioiild  liav.-  nil  iiiiiii.'diulc  caiiaclty  of  IT.SOO.OUO  Impt'iiai  roI- 
loiiH  ill  oiilti-  In  iiif.t  111!'  n^iji  I  hii-iitH  or  rln>  Klre  UnderwHUTH'  Asso- 
clalloji.  Tlic  silt'  sJujuld  in-  ihoscii  so  (hat  tlie  reservoir  can  a»  ot-cawluii 
demands,  be  t-nlaiRfd  to  a  niitiinuiiii  of  uO.HOO.ooo  Imperial  gallons  cuiui- 
city. 

2.  If  woiiUi  l)f  prffcnililf  in  construct  a  reservoir  having  capacity 
so  much  in  csc-.^s  of  iIh'  Iiidci  writnrs'  rt-quirementa  that  the  (iHsijjii  of 
the  pumpiUK  jiUml  uiuJ  iiit  source  of  power  need  not  be  coiiHideU'd  in 
connoction  with  lire  proteiriiou.  A  rtiservolr  having  a  capacity  of  Mi.irmi.- 
OUO  Imperial  Rullotis  wnuld  about  meet  this  condition  at  the  pretseiit  tinif, 
and  this  rt'senoir  siiould  lie  i  upable  of  enlargement  to  a  capacity  (tf 
laB.OOO.Odu  Imperial  gallons  to  piovlde  toi-  the  probable  nef'dH  of  a  ciiy 
of  3<»0,000  people. 

3.  The  capacity  of  tht;  resprvolr  should  be  auch  that  the  pumps  can 
be  completely  Khut  donn  during  the  peak  loud  hours  of  the  Hydro-Kieutrie 
DepartmLMit.  I'nder  jtrPsHnt  conditions  this  shut  down  might  last  for  from 
four  to  six  hours  each  day,  varying  with  the  season  of  tlie  year.  A 
reservoir  of  the  capacity  called  for  by  tiie  Fire  Underwriters'  Association 
would  fully  meet  lliis  condition.  This  reservoir  should  be  at  an  elevation 
of  appro>:lmafel\  lifiy  feet  al'ove  the  James  Street  reservoir.  The  electric 
pumps  at  the  Heath  Pumping  Station  will  work  satisfactorily  on  delivery 
of  water  into  a  res'-rvolr  af  thfs  elevation,  and  the  working  pressures 
throug!i,:'.:t  the  distrlbutfon  sysrem  will  be  much  improved. 

hy  cutting  oir  the  electiic  pumps  entirely  during  peak  loud  iiours  tlie 
monthly  payment  to  the  MydraEIeetrit-  Power  Conimission  will  be  re- 
duced and  operatii'K  expenses  may  be  curtailed  by  a  less  frequent  use 
of  the  steam  pumps.  The  total  saving  should  be  roughly  sufficient  to 
meet  the  Interest  on  t!ie  cost  of  a  new  reservoir  and  its  connections. 

So  far  aw  capital  expenditure  Is  concerned  the  alternative  of  improv- 
ing the  pumping  system  is  v«'ry  much  cheaper  than  the  construction  of  a 
new  reservoir,  but  the  reduction  of  the  animal  operating  charges  sliould 
compensate  for  the  additional  capital  e.xpenditure. 

Mountain  Reservoir. 

A  suitable  reservoir  could  be  readily  constructed  on  the  top  of  the 
mountain,  but  on  account  of  the  elevation  we  do  not  reconmiend  the 
selection  of  this  site  for  consideration  until  it  is  certain  that  no  site  of 
more  suitaljle  elevation  can  be  secured.  Our  reaaonB  for  this  decision 
are  as  follows: 


1.     A 
necessary. 


aterially     iiitrcased 


f    power    for    pumping    becomes 


2.  Piessuro  r-ducliiK  devices  will  have  to  be  installed  between  the 
reservoir  and  larger  portion  of  the  city.  Otherwise  a  considerable  part 
of  the  distribution  system  in  the  streets  would  have  to  be  rebuilt  to  take 
care  of  the  higher  pressure  or  the  waste  of  water  would  be  considerablv 
Increased. 

3,  Piitnplng  equipment  at  Beach  Station  would  have  to  b*;  replaced 
or  water  would  have  to  be  re-pumped  from  the  Ferguson  Avenua  Station 
to  the  mountain  top.  This  would  require  consldirrable  changes  and 
additions  to  the  equipment  at  Ferguson  Avenue. 

A  suggestion  has  Ijcen  nmde  that  the  cost  of  such  additional  pumpinp; 
could  be  reduced  hy  utilizine  any  water  which  mitiht  be  hroueht  rtown 
from  a  mountain  reser.oj'  to  dmelop  supplementary  power  and  that  this 
supplementary  power  could  he  used  at  peak  load  hours  to  reduce   the 


amount  of  pow  jr  which  ia  purchased  from  the  Hydro-Klectrlc  Power  Com' 

iiiissioii  ui  Ontario. 

This  arrangement  we  do  not  regard  as  u  detiirablu  one  because  the 
ettlclency  of  the  double  proceuB  of  pumping  and  of  HubKequently  develop- 
ing power  would  be  very  low,  probably  not  exceeding  Ihirly-flvo  per  cent. 
The  variations  of  (he  demand  upon  the  mountain  reservoir  for  water 
from  day  to  day  und  from  ueuson  to  ueason  are  aluo  likely  to  be  of  some 
magnitude  and  rarely  in  Htep  with  the  needs  of  the  liydro-mectrtc  Do- 
pariment,  ho  that  the  manager  ot  that  depurlment  would  have  great  difn- 
culty  in  availing  hlniHelf  of  the  uHHlDluiice  that  he  could  theoretically 
expect  to  get  from  the  Waterworku  Ueparlmer. ' 

New  Pumping  Plant. 

It  Id  by  no  means  CHHenttal  that  the  Waterworks  Department  should 
iuHtal  and  maintain  a  large  reservoir,  as  many  cities  of  Importance  are 
without  such  ail  adjunct  to  the^r  water  supply  systems  depending  as  an 
elternalive  entirely  on  pump^i.  However,  as  Is  noted  further  on  in  this 
report,  the  fluctuations  of  tlie  demand  both  for  electric  current  and  for 
water  throughout  the  day  and  from  season  to  season  are  very  marked 
and  no  other  method  c'  controlling  fluctuations  of  power  demand  has 
yet  been  suggested,  whic.  is  quite  as  simple  and  satisfactory  as  a  varia- 
tion of  the  municipal  pumping  load  to  suit  the  Increase  and  decrease  of 
the  local  demand  for  electric  current. 

If  the  construction  of  a  new  reservoir  dr  llie  enlargement  of  the  old 
reservoirs  Is  ultimately  found  to  be  impractiuable  the  course  that  will  be 
left  open  to  the  (l^ity  will  be  to  materially  increase  the  capacity  of  the 
pumping  equipment  at  the  Ueach  Pumping  Station. 

At  the  present  time  and  assuming  the  construction  of  an  inter- 
mediate storage  reservoir  of  proper  capacity,  there  is  an  ample  equip- 
ment at  the  Beach  Pumping  Station  to  meet  requirements  of  the  Under- 
writers. These  requirements  for  a  city  of  100,000  people  are  fixed  at  a 
duplicate  pu.nping  installation  of  sulhLient  capacity  to  deliver  13,125,000 
Imperial  gaiions  per  day. 

Should  It  not  be  possible  to  construct  a  suitable  intermediate  reser- 
voir ihe  Fire  Underwriters'  Standard  Rules  call  for  a  duplicate  pumping 
plant  having  a  capacity  of  17,500,000  Imperial  gallons  per  day,  and  some 
addition  to  the  steam  equipment  at  the  Beach  Pumping  Station  would  be 
considered  immediately  necessary. 


Steam  Equipment. 

It  should  be  noted  in  this  connection  that  the  pumping  capacity 
called  for  by  the  I'"lre  Underwriters  for  a  system  with  intermediate 
reservoir  Is  just  about  equal  to  the  capacity  of  *he  two  sets  of  steam 
pumps  now  at  the  Beach  Pumping  Station.  It  follows,  therefore,  that 
with  the  growth  of  the  City  the  steam  equipment  at  the  Beach  Pumping 
Station  will  very  shortly  become  too  small  to  fully  meet  the  demands  of 
the  Underwriters  and  that  some  Increase  of  steam  installation  at  that 
station  must  be  provided  for  in  the  relatively  near  future,  unless  a  service 
reservoir  of  large  capacity  is  built. 

A  second  pointls  ttiat  the  requirements  of  the  Underwriters  are  based 
on  the  assumed  avera  consumption  of  one  hundred  Imperial  gallons  per 
capita  per  day.  This  amount  is  very  nearly  what  the  average  consumption 
of  your  City  has  been  during  the  last  five  years.  Such  a  consumption  of 
water  per  capita  is  larger  than  the  best  practice  calls  for  and  the 
installation  of  additional  machinery  at  the  Beach  Pumping  Station  might 
be  deferred  by  a  more  direct  system  of  charging  for  water  service  from 


which  a  aavlnfc  In  coiiHuniplion  of  poseibly  as  much  uh  twciily-fiVH  kiiMoiih 
pur  CBpllu  per  duy  iiilKht  rcHiiIt.  The  poHHibtlltleH  uf  (litH-kiiiK  (ho  wiihu-- 
rul  u^*-  ot  wiitcr  lire  rcrcrrcd  to  later  on  in  thla  :«-poi-l. 

electric  Equipment. 

On  the  plertrlt!  Hide  thf  liiHtullatiou  at  Iht^  llfiicli  Slalioii  Ih  amplo 
and  Ih  uptm  only  to  tho  ubJiTtlon  Ihut  Hut  opf^ruling  puwtT  is  brciiight 
from  a  cunHidcrable  dittlaiict'  and  itirough  a  mor^  or  Ichh  complfcali^d 
Kurii'ri  ot  Hwlichlng  HtatlonH.  siib-KtationH.  uiul  traiiHnilHKlon  lincH.  The 
actual  record  of  inti'iTiiptloiis  of  power  d»divcry  hIiowm  that  in  operation 
tlie  effect  of  such  Inu-iiui'lionii  Is  not  KcriuiiK  and  In  our  opinion  the 
installation  niny  Ik>  regarded  as  thorouglily  Katisfuc-lory. 

In  view  of  the  fact  (bat  tho  now  pump  house  at  tho  Ileach  Pumping 
Station  iu  designed  and  hnilt  so  as  to  provUle  for  the  iiiMtallntion  of 
additional  electrical  units  and  that  the  pumping  records  cf  the  department 
and  our  own  eHlimates  of  cost  show  that  very  material  economy  can  be 
secured  by  the  use  of  electric  power,  it  Is  not  in  our  judgment  now  wiao 
to  consider  the  installation  of  any  new  pumps  except  of  the  motor  driven, 
direct  connertcd,  centrlfiiRal  type.  With  a  large  number  of  units  in  the 
pump  house  there  1»  practically  no  possibility  of  a  disastrous  breakdown 
among  the  pumping  unita  themselves,  r.nd  the  c'-.pa?ily  of  such  a  plant 
may  be  cheaply  increased  from  lime  t  time  as  the  growth  of  the  city 
continues.  It  is  o;ity  iiectssary  lr  i)rovide  prolectiun  at  all  times 
against  a  possible  breakdown  in  the  supply  of  electric  power. 

Breakdown  Service. 

It  would  not  be  satislactory  from  the  point  of  view  of  the  Fire  Under- 
writers if  the  Waterworks  Deparlnii'nl  were  to  arrange  for  a  breakdown 
service  to  be  given  from  the  transmission  system  of  the  Dominion  Power 
and  Transmissian  Company,  because  both  in  ultimate  source  of  power  and 
In  route  for  transmission  there  is  a  notable  similarity  between  tho  sys- 
tems of  tlie  Hydro- Klectric  Power  Commission  and  of  the  Dominion 
Power  and  Transmission  Company.  Tlieoretlcally,  at  least,  great  Inter- 
ruptions in  delivery  of  current  over  the  two  systems  would  be  likely  to 
occur  simultaneously,  if  at  all. 

As  the  Waterworks  Depa  nent  already  lias  a  considerahle  steam  in- 
stallation at  the  Beach  Pum,  ^  Station  and  as  the  new  steam  plant  of 
the  Dominion  Power  &  Ti  sP'ission  Company  Is  in  the  immediate 
neighborhood  of  llie  IJcBch  l  iimping  Station,  no  supplementary  system 
for  supplying  power  other  than  steam  neei  be  considered.  This  con- 
clusion la  in  agreement  with  the  view  of  the  Fire  ITnderwrUers*  Associa- 
tion, steam  being  regarded  by  that  Association  as  the  nafeal  of  all  systems 
of  power  supply. 

The  problem  to  he  solved  In  this  connection  fs,  therefore,  whether  It 
would  be  more  economical  to  enter  Into  a  contract  with  the  Dominion 
Power  and  Transmission  Company  for  emergency  service  to  bo  given 
from  the  new  steam  station  of  that  company  or  to  increase  the  steam 
Installation  of  the  Department  at  the  Heach  Pumping  Station. 

The  choice  between  these  Iwo  methods  for  providing  constant  power  ' 
supply  may  safely  be  made  upon  a  basis  of  cost  alone,  as  either  source 
of  supply  would  prove  to  be  perfectly  satisfactory. 

If  a  contract  at  reasonable  terms  can  he  obtained  for  such  occasional 
service  from  an  outside  company,  we  are  of  the  opinion  that  the  interests 
of  the  City  will  bo  better  served  by  a  connection  with  a  large  steam 
station  (hat  will  be  under  op*  nition  for  other  purposes,  than  it  will  be  by 
the    Installation    and    maintenance    In    a    ready-to-aerve    condition    of    a 


n -iPrvH  Kteam  plant.  The  comI  of  hiu-Ii  u  -ch^rv.'  ulaiit  run  be  rendlly 
esiUiiatt^d  and  (lila  haH  ulreadv  Ijffii  Inqii'icd  liiio  iiy  rUv  ottlci-rH  of  ih« 
Wulerworks  Department  utid  by  ourHt-lveH. 

rlf-arly  ir  a  breakdown  oervlte  rontnicl  cai'  uc  smirt'd  sui-li  that  th« 
I.ru|i(riy  fomputed  annual  coalB  of  iuulntu;:;iiiR  thiH  N.Tvkf  will  bf  lews 
tlian  rht'  tostii  Involved  In  Him  mainrciiante  and  oiicration  of  a  reserve 
(tH'ain  ijlatil.  economical  manaRfment  will  cull  for  ihf  flontng  of  «uch  a 
cojitrart.  If  on  the  contrary  there  ia  no  uppar^Ht  economy  In  making 
nnt  h  contract.  1(  may  be  said  that  there  are  no  cnRinr-t.riiig  VeaaonH  why 
It  should  lie  closed  without  reference  to  cost. 

The  publication  of  any  rout  tiRureH  In  thl^  onri".  liim  a<  the  prenent 
tiiiiH  «ould  only  tend  to  prejudice  ihe  Cltv's*  lufcrrHr  in  ui,\  j„.sHiliii>  nego 
liafioiis  with  the  Dominion  Power  and  TtanKnitssiou  (■(iiiliaii>,  and  they 
inc.  iherefore,  omitted  from  thiif  rt;purt.  Diir  eHllinat.  s  in  ihlM  coimectlon 
aie  available  on  request  ut  any  time. 

To  f:um  up  this  dlBciiMHioii  o(  lli*<  alhTiiathe  plan  ol'  InrreaMlng  the 
pump. .IK  eipilpmeiit  Instead  of  l.uil.linf!;  ji  mservoir.  ii  luiiy  be  nald  that 
neither  the  iransformlnR  appuialus  nor  ilie  .-i  „r  pumping  iinlt.s  at  the 
lUnth  Sialion  needs  to  have  any  additioii  n.  de  to  It  m  j.it.sent.  What 
In  our  opinion  in  required  is  not  lulilUlonal  -.1.  :(m  pumps  hut  either  the 
niHiallatlon  of  a  turbo-generalor  having  a  mUilnunii  (aj^acily  equal  to  the 
demand  of  three  of  the  present  pumping  nulls  nr  rhe  making  of  an 
MiianKenierit  for  emergency  Hupply  with  the  Dominion  I'nwer  and  Trans- 
niii4t>''ii)  Company.  ; 

Wr  d..  lint  reconniietui  fitlu'c  of  Husi-  eunrses  lucauic  lliere  U  no 
pi...  isinii  ,n  either  of  them,  which  would  .  iiabh-  tlie  City  lo  do  its  pumping 
Willi  oirpfak  power  only,  and  such  ii  pr-nlslun  is  uec'ss.Tiy  If  the  t'lty'B 
utilities  are  to  be  operated  at  a  minimum  of  e.\iieiiKi\ 

Rate*  for  Power  Supplied  to  Wat.,  -vorka  Department. 

The  other  question  to  be  dealt  with  is  the  ,ii.  -stion  nf  arranging  for 
♦l-e  co-operation  of  the  Waterworks  nep;>:.nieni  and  ihr-  Hydro-Eleclrlc 
Dcr.nrtment  so  as  to  reduce  the  cost  of  power  to  Him  rity  as  a  whole. 

The  factor-  that  enter  into  Ihifi  prol)Iem  are: 

1.  The  ci>ntract  between  the  ("ity  ami  the 
Conlllli^^nlon  of  Ontario,  which  provides  that  the  f 
on  ii  basis  of  the  highest  twenty  iiilniu.-  peak  in 
(lie  rate  of  115.00  per  h.p.  year. 

2.  The  load  factor  of  the  demand  upon  tjie  Hvdro-Kleclric  Depart- 
ment. The  following  table  shows  the  resnlt.s  of  our  iinestlRation  of  this 
load  factor  on  the  assumption  that  the  waterworks  load  Is  not  being 
carried  by  the  Hydro-Electric  Department.     (See  Tabic  "K'  ). 


Hydro-Electric  Power 
iv  Hlmll  pay  for  power 
iiy  calendar  uionth  at 
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Nottk  on  Tabia  "I.** 

Janiinry  to  JuiH'  oiii>  of  (he  MctiouKall  piimpii  opf>ralf>il  prnity  Ht*>ai)l)y, 
and  til**  peak  wliltli  ainuunli-il  to  14%  of  total  pumpagn  wan  carried  b' 
Hitiam. 

July  to  I>nti>mb«T  two  motor  driven  purnpn  worn  run.  They  were  on 
rr(*f|tii^iilly  (lurliiK  the  Hamilton  Hydro  peak,  and  only  1.7%  of  the  tnial 
puiiipaK"  wuH  currlfd  t)y  Htt-am,  TIih  Mffect  of  thin  clianiti>  hi  metliod  of 
npt-rallon  Ih  clearly  hr-cii  In  thu  load  factor  columna, 

Sonif  of  ihu  nmirfH  for  Ut-ach  Pumping  fltallon  an-  mlHHlnK  dut-  to 
Cacl  Ihnt  watt-mt'ttTs  wi-n*  out  of  Hfrvlce  for  Honio  monlhR. 

noit  K.W.  In  str«M.(  llKlithiR  load  was  th'own  on  July  l«l  i  hlH  load 

togi'tlHT  Willi  cnrrvKpondliig  K.W.  Iiour  cor.Humptlon  Iiuh  lif,  ,  addnd   to 

■(ptralliiK  rt'cordH  for  the   niontliH   prcvloui,   to  July   In  order  to  npproxl- 
nialK  prL'Hent  condilloiis. 

The  nionrhly  '""d  factorti  will  n:n  a  few  per  cent,  lower  than  the 
daily  load  faitorH  lor  dayn  of  maximum  peak  load  In  the  reiipfctlve 
tiionihM.  It  Ih  dittltiilt  to  obtain  llie  monibly  load  faclom  for  the  general 
light  and  dowit  bmd.  and  a  compulallun  of  thm  load  factor  has  been  made 
fnr  tbf  nioritli  of  December  only. 

This  Indicates  that  li.e  average  monthly  load  factor  for  1914  waa  a 
little  below  ^[f/,.  or  in  othir  wordw  over  iO%  of  the  power  puriMnned  by 
the  City  from  the  Hyriro-Kh-ctrlc  Power  CoinmlnHlon  woulc'  be  -vaHted  or 
lost  80  far  as  the  City  ta  concerned,  if  there  were  no  waterworks  pumping 
to  be  provided  for. 

At  the  preKent  time  the  peak  of  the  demand  from  the  customers  of 
the  HyUro-KlectrIc  Depailment  Ih  found  to  occur  during  the  evening, 
starting  immediately  with  the  throwing  on  of  the  street  lighting  service 
and  laHting  from  that  lime  until  about  11  p.m  On  the  face  of  the  figures 
the  wasted  or  lOKt  power  per  day  may  be  placed  at  approximately  36.0(10 
k.w.  hours,  and  the  records  of  the  Waterworks  Department  show  that  the 
-  daily  demand  of  that  department  for  pumping  purposes  Is  approximately 
15,04)0  k.w.  hours. 

It  Is  clear,  therefore,  that  If  (he  waterworks  demand  could  be  varied 
nt  will  to  Hult  (he  idiosyncraHles  of  the  other  customers  of  the  Hydro- 
Kleclrtc  Department  that  the  lost  power  of  (hat  department  would  bo 
ample  to  lake  care  of  any  cnlla  from  the  Waterworks  Department. 

This  conclusion  should  only  be  accepled  after  making  two  very  defin- 
ite reservations: 


1.  Any  argument  with  regard  to  wasted  power  Ih  necessarily  based 
on  the  terms  of  the  present  contract  between  the  City  and  the  Hydro- 
Klectric  Power  Commission.  These  terms  might  for  good  reason  be 
varied  at  any  time  by  agreement  between  the  Hydro-KIectrlc  Power  Com- 
mission and  the  municipalities  which  it  supplies. 

2.  The  Hydro-Klectrlc  r>epartment  of  the  City  of  Hamilton  has  not 
been  long  In  operation  and  It  has  entered  a  field  which  was  fairly  well 
served  by  a  competing  organization.  The  business  in  this  department  is 
not  yet  nearly  developed  even  if  the  City  were  to  make  no  further 
growth.  Tak'ng  t^pse  facts  Into  consideration,  it  would  be  unreasonable 
to  expect  t'.dt  the  load  factor  of  the  Hydro- ^31ectrlc  Department  would 
remain  unaltered  over  any  period  of  years  or  that  its  peak  load  would 
necessarily  continue  to  occur  at  the  same  hour  in  the  day. 


» 

In  uur  Judxtnunt  ih(>  load  facfur  of  thi>  Myilrn-KU>i'irlr  Ivpttrimciit 
will  nmt  of  all  tend  lu  hicrt'HMtt  ■«  thai  di  t'urliiitMil  tt«'(-urt>H  a  larxfr 
propiirtlun  uf  (ho  prt>iAnt  roniniiTvlal  IiunIih-hh  or  day  loail  Luli-r  <n 
th€4  load  factor  may  fall  cunHldvrably  ImMow  ItR  prfxtnl  IlKuri',  tliv  Inud 
factor  of  thf)  (J^partnii^rit  l)(>lnit  now  nululM.-  hlghiT  lliati  lliiit  of  nmny  of 
llio  compunltii  opiTulliiB  In  firi'utcr  cltlt'H,  Tlittnit  olmt<rvatlniiH  apply  to 
thu   Humlltoii   Hyiiro-KkTtrIc  load  fXclUHlw  of   wtilvrworkH   load. 

Our  cunclimlon  Im  that  In  vli<w  of  a  pohhUiIc  (-liuiiKf  hi  Hit-  wordiiiK 
of  thv  urtder-lyhiK  power  loiitracl  mitl  In  vli-w  of  tht*  ulriKiNt  rcrtulii 
chanicfM  In  Iht*  load  condltlotiH  of  llif  llydnhKltTlrU-  Ih'pui  liin-rii  It  woiilil 
bo  unwiHt!  to  make  any  inatiTlal  capital  i'xpi-iiditiir<>  iliul  in  any  >vHy 
df^pcnded  Holely  on  concliihiooM  drawn  from  prt'Mt'ni  (-(indhioroi,  nnd  onr 
ri-t^ommcndatlon  of  the  cotiKtruclton  of  a  rcHwrvolr  In  riot  liuio'd  on 
vconomy  alono.  On  llitt  other  hand  any  ot-ononiy  that  can  Ih>  Ht'i-un-d  hy 
chansei)  In  opt-ratlng  mvrhodH  Ik  nioiit  dcnlrable. 

The  third  factor  In  the  queittlon  Ih  the  variation  In  the  dcniand  (rf>in 
the  WattTWorhM  IK>partm>M)t  and  In  tin*  fon-KoliiK  tablr  "K'  tlii>  hwd 
factor  of  th»  demand  made  upon  thtt  llydro-Kli'cirlt  Department  by  tht< 
Waterworks  Department  at  various  dalvi  in  tbo  yuur  lut4  waH  given. 

In  explanation  of  tlieHe  flguroH  we  may  nay  that  diirliiK  the  IIthi  nIx 
montha  of  the  year  when  thiH  load  fnctor  wa»  extremely  hlKh  only  on. 
electric  pump  wbh  operated  In  the  Ileach  Pumping  Station  and  tbiit  pump 
was  run  ateadlly  \/ith  ax  heavy  load  an  It  could  carry,  In  the  second 
half  of  the  year  two  pumpu  were  operated  -jlectrlcally  at  the  Ueach 
Pumping  Smrton.  The  relation  between  the  capacities  of  the  pumpit  and 
the  water  de^'and  from  the  City  m  mucIi  that  the  two  p^-opH  were  not 
Hteadily  loedej  Iq  anything  like  full  load.  Thtu  fact  resulted  in  daily 
shut  downs  of  one  pump  fur  conulderable  perludu  and  a  cunui^tiuent  failing 
off  of  the  load  factor. 

From  a  study  of  the  figures  given  above  it  will  bi-  seen  that  If  the 
two  departments  are  operated  in  eumbinution  tliut  the  generit  load  factor 
of  the  llydru-Eleclrlc  Department  can  be  Improved  and  Mh  peak  load 
reduced  with  a  consequent  reduction  in  payment  to  be  made  to  the 
Hydro-Klectrlc  Power  Commission  of  Ontario. 

This  conclusion  is  made  subject  to  the  ability  of  the  Waterworks 
Department  to  maintain  ttupply  from  time  to  tlnu^  when  its  pumps  are 
shut  down  for  the  purpose  of  Improving  tlie  loud  condit'  i^  of  tiie  Mydro- 
Klectric  Itepartment.  At  the  present  time  the  Waterworks  Department 
could  not  maintain  supply  under  these  conditions.  As  already  pointed 
out  It  Is  not  possible  to  maintain  a  satlsf.ictory  pressure  throughout  the 
City  unless  the  James  Street  reservoir  Is  In  service,  and  the  safe  ordinary 
working  capacity  of  this  reservoir  may  be  fixed  at  about  l.OOO.oiK)  liaperlal 
gallons.  The  records  of  the  Waterworks  Department  show  that  it  has 
been  necessary  to  pump  from  time  to  time  as  m^ch  as  800,000  Imperial 
gallons  per  hour  to  meet  llie  general  itemand  from  the  City,  and  if  to  this 
tfgure  be  added  an  emergency  lire  demand  of  about  :too.000  Imperial 
gallons  per  hour,  it  is  evident  as  before  nientio.ied  that  the  water  level 
in  the  James  Street  reservoir  will  he  very  seriously  reduced  In  about  an 
hour  after  the  pumps  were  cluKt^d  down. 


Furthermore,  at  the  present  time  the  peak  of  the  Hydro-Klectric 
Department  commences  at  sundown  and  lasts  for  from  three  hours  in 
summer  to  about  six  hours  In  winter,  and  It  is  the  experience  of  the 
Waterworks  Department  that  the  James  Street  reservoir  Is  usuallv  at  its 
dally  minimum  level  when  the  peak  demand  of  the  Hydro-KIectric  De- 
partment commences.  Under  present  condltiuns,  therefore,  the  James 
Street  reservoir  has  no  surplus  water  In  it  during  the  peak  load  hours 
of  the  Hydro-Klectric  Department  and  could  not  safely  be  used  to  make 
up  for  any  deficiency  in  the  supply  from  the  Pumping  Station. 


^lJI"!","""  '■"'"'"''"1  '""  '■'■  ''"""'  lh«l  If  Ml.'  pump.  .1  ihr  B..ch 
jlonn  II  woiiUI  ri,.n,il,..|,..  ,  1,..  u,;,;,„ry  i„  ii,a|nrHlii  una  pumD  In  oMra- 
llon  durlnn  II,..  ,„.rl.»l  .M  ,,,.„k  I0..I  „l  ll„.  ll,dr.^Kl..clrlc  tt.Srnra.„r 

„,     Tl"-"''""; Ill  iiri.T  ilu.  ,..„.,,,„  il„i,  „t  uii  liilrrn»'dl>u,  nurvoir 

"'  '"'"'  «>" •■■M.i.ll-    Ml..  p..,.ll.llh.v   ..r  ....nrln,  economy  li,   ",  ro^ 

Jhi^rsv:!"!?;;' ;;:;:..;'";'  ;::"r.;ir"^""  •"  *■""  '""'"■  ■>•""■" 

u.Tn'.  ...11  mI"''',','"""  ,'"""";  '"■  ■'>'"""'l™">  olH-raled  by  ."mply 
u«lni  at  all  llni...  iliniUBlii.iii  il...  . Hy  ju,t  »lial..n.r  »a»te  nowpr  Ihn 
Hydr.,El..rlrl..  I„.„„n„„..„,  I,.,.  Il„i„,:'     wiM.l"  Z  ZT.  ."S  b"  A, 

b^tMo^^y^""T '-!'"""  '",'.","  "'"""■  """  """"  '"  °'"™"''"  "ho"lS 

D«   lOllUWt.U   as   .'I111...I.V    liH    IIUHmIIiI... 

Th»  Choi...  Uolu I  II,..  „„,.  „r  Ki,.„|||  „|,j  ri..o|r|c  power  for  what 

account  10  lh»  Walfrwoik.  Ii,.r.;ini,i..|,i.  Tli..  prt.i..,m  contract  between 
Ihi.  ,wo  d«part,„..nl»  1,  Hl„,ll„r  .„  ihal   1„,«..,.,.  Mih  rlly  and  t  .e  1  vdri 

thi  bJl'^"„r:.''°"""'""'""  "'  '";',"""  '"  •"»'  "  rH.|u1r«  piymint  on 
m,!l,  I  nv  .^  T.  '""'"""•"  ""'"thly  r.."!..  <l„r»llon  ...  which  monthly 
peak  it  llXfd  at  Uvenly  i„l,iul,.<.     -11,,.  |,rl.  r    ',  nxvd  at  S16.SU  per  horae- 

HvdrLK;wrlc"„'i"'","i"";  "•■  ""■"■■■"•""■'.  '.  0..,..rnilne3  by  th'e  „„e7.1 
Hyaro-Llectrlc  prtncfplp  of  iiowcr  m  rout. 

In   viev    of  thf   iiiiclcrhiiiR  ((Hifruft 
('ommlHHlon  of  Ontario,  It  |h  cvi'.ii-nt  tii- 
cHiinot  afford  to  itMir  Iih  iii.>tluni  ". 
for  any  powi-r  hiki>ti  tiy  [MinipiuR  . 
crpaB)'  the  ([fiicrat  peak  IoimI.     V\i'  -.  . 

rate  ptr  kilowatt  hour  of  roiiHUiiiptlon 
works  r>t>part  incut  for  power,  wliltli  ik 
oppraled  In  any  one  nionili  ilurltift  peak 

.hn  ^"^^1^  T*''*'  l"'*'  "'"•"''*  ""'  ''"  """^  *'"'  "'«  »"le  IJ^a  or  reducing 
ho  coiit  of  piimping  to  the  Wat.-rwnrk«  Department.  It  mlRht  happen 
that  a  rate,  whlcli  *^o»il.i  ,iot  always  br  Hdvai.tanfous  to  the  Waterworks 
liepartment  ow1„k  ,o  i1„.  riiirtu»tl.,..M  of  It  load  would  neverthelew  be 
economical  and  advantaReonH  to  th.-  City  uh  a  whole.  "^-^^^neiesa  De 

workK'*S!n;?r,!!'  1'  V'^'  '"'"'""'''"'^  •"*"n.„te«  the  records  of  the  Water- 
workB  Depaitm.nt  »un^  v.-ry  cN-nrly  the  erotiomy  that  can  be  obtained 
by  tjie  UBO  of  eleelrlf  (...w.-r.     The   fr.llnwins   table  RtveR  the  power  coVi 

eco^rrn"  n^h"';  "'L'"";  ?"Vr  "-""•  --'"-  -ndlHon«  of  oSon  a^ 
recorded  in  the  books  of  the  Waterworks.  Iiepartinent.     (See  Table  "P"). 


'vitli  the  Mydro-Klectric  Power 
111"  Mydro-Klectric  Department 
nK  the  Waterworkfl  Dtpartment 
which  an'  operated  so  an  to  In- 
>  reuHon.  however,  why  a  iipertal 
loiild  not  be  made  to  the  Water- 
inhumed  by  pumpfl  that  are  not 
td  hour)-.. 
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HAMILTON    \VATi;itW()ltK8. 


pu„u;i;;i"s;lZn;" '""" '"  """•"""=  "^  """■'■'"'  -'"""» "  »«-'■ 


Electric  CosIb,  1914.  for  nlon.ly  |iiiii,|j|nK: 


Jiiniiury 

>'fl>ruary 

March 

April 

M.y 

Juiin 

•  113!><lu 
llUlilll 
ll2«.tll 

iiu.ai 

1IIIII.II7 
llll'j  U 

Tiilul  Hlx  nuHirhN 

lii;6:'.iii 

Mitlilhl)    (i\f'ri(Kf 

lunr.iiii 

OhIIoiiii  PumiMtil 
Kh'i'lrlcilly 

Z(ifi,T41i,uuu 
247,410.01)0 
267,a(>L'.l>IH) 

2II0,I!IU,I>IJU 

::6o.53.t,otHi 

I.ri44.u:i2.u(iii 

-t>7,:i:iii.iMiii 


('Ml   Pup 

Mlllloii  Uili. 

•4.46 

4,71 
4.32 
4.43 
4.33 
4.2* 


T.Mll.K  ■■►•."  iSlifPl  2  i 
8lram  roHlH,  IHtl,  for  rarrytnR  iM'ak: 


Month 

January 

Fwbruury 

Marrh 

Alirll 

Muy 

Juno 

Tola!  hIx  inotithH 

Monthly  avoraRo 


t'oat   or  Coal 

|:127.41I 
2711. Ml 
20!t.H0 
2II6..1II 
■M2M  . 
481.87 

limie.ri 
«  :iiii.or. 


(lulloiiH  I'uinpfil 
by   rttt'aiii 

I'OHt  Per 
Million  (lal 

4S.2ttl.lloo 
41,!»6f),0IHI 
29,!)02,(>()0 
28.48!I,0(IU 
411,226.11(111 
68,I17S,000 

17.56 
IM 
7.03 
7.3S 
7.63 
7.0T 

251,»18,OI)0 

41,»86,OUO 

»7J7 

TABLiK  -F.'  (Sheet  3.) 
HAMILTON   WATERWORKS. 


SeptemliT 
October 
November 
December 

Tl  4  mons. 

Monthly  Ave. 


u 

301,1,10, 
282,»U0. 
274.580, 
282,900, 


1,141,510.000         »6.175.06       112.154,000 


28,038,500 


11873.63 
«  468.40 


,000  31624.74  43,791,000  1499.38  111  40 

,00(1  1598.54  25,661,000  473.18  18  50 

,0110  1658.80  17.241,000  533.44  3100 

.000  1492.98  25,561.000  367.62  1430 


.  'J"'"^  Pipclric  pumpage  obtnlnod  by  deducting  nverago  monthly 
sipady  electric  pumpage  for  Jan.-June,  1914.  viz.  257.339,000  gallons,  from 
total  electric  pumpage  for  month. 

trout  of  peak  power  obtained  by  deducting  average  monthly  coat 
steady  eleclrlr  pumpage  for  Jan.-June,  1914.  viz.  JU25.36  from  total  coat 
electric  pumpage  for  month. 


TABUK  "P.''  (Sheel  4.) 
SUMMABV. 


Period. 


Method  or  Pumping. 


J9J9  Steam  Entirely 

1910  Steam  Entirely 

Average  or  2  yearn     steam  Entirely 


Jan.-June,  1914 
Jan..Juue,  1914 
Sepl.-Doc.  1914 


Electrical  for  steady  part  of  load 
Steam  for  Peak  Load 
Electrical  for  Peak  Load 


Oost  Per  Million 
Gallons. 

16.42 
6.34 
6.38 

4.38 

7.17 
16.70 


wat:™Trk'„'u:p"a?,r;„,''o',?st„';:  [\VJL''Tr''  "^  ■"""'■""'-'  ■"  "■« 

nient  for  po^er^l  r  t  ,e  pnm,^  a?e  n„T  ,?  ''°'''„"°'  'i'™'^'"  "">■  "•'>• 
economy  will  be  obtained  b?  V  „L, ,  .  °P"'^t'on  that  a  maximum 
off-peak  pinnplng  *  "'"  ""'  "'  '"'"^"■'<'  P""""-  '"■■  l^'th  peak  and 

.he  p„".'e"r  'nTed"™""'  t^^'b^oks'  T,Z'l'^T''"r\'  ■"■-"'"-■l  'or 

work^Dl^arfnt'elftitd"  Te'L^^tSr  ZflT^S'o  """"'  ""=  ^'""- 
eer.ied,  which  are  kept  in  oneVn.  „,,  rtV..^  1  "'  "'.'""'  <'""""  "^  con- 
Hydro-Eleetrlc  Department  but  that  „r^f  '"*  "ft,''  '"'"'  *"""'  "'  "-e 
xumptlon  based  on  the  a°orage  cos?  of  il^^  „  """■  ''i'?,™"  '"'""'  <"  =°»- 

sLrby"ry"-„^n:at^ti"Sf/rT""--^^^^^ 
!ir^Si  s?f;-2ri^iH?£l^S%- --'» — ^^^ 

raendattons  will  be  foS Tther  otlTn  tWs'repo"!.  '""■     °"''  °""  ■•^'^''"'■ 

peak^'oad"or:^e°lyrElec'trfc''De^r;„:'enTYr,''*'  '1"!^'  ""^  "■»'  ""^ 
from  the  demand  for  current  for  street  lT^M?„. I,"  ^'"'  ^""oM  time 

..,  any  economies  whS:^sSlt"to"'S'e"cr.'y  Zil^,fe"',!'srof'"of?.i:rk  'p'oTe^ 

are  und^fth'-r^Lri'' „r',t°^X:rr'krE.rpa°r;  '"V'T"""'  *'"">• 
considerable  proportion  of  Its  MnendWn„  ?.  "  "T"'  """  "■"P^sent  a 
ullll.e  this  offJpeL  power  advanta'geouX      '  "'"'"'  ""'  ""  ■"""'"""  •" 
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be  one-half  (hf  averuge  cost  per  kilowatt  hour  of  the  power  received  at 
the  Uundiini  Slrncf  Snli-Htatioti.  jiliis  a  propt-r  allowance  for  the  cost  of 
traiisinlMsloii  from  the  HuliHtiition  to  the  Heuch  I'liniplnR  Stallon.  This 
allowance  can  Lt>  more  accurately  detcnnlned  hy  the  officerM  of  the 
depariments  than  by  ourst'lves. 

If  the  new  restMv()ir  were  in  operation  the  prarfiral  result  of  thiH 
change  of  the  method  of  opfratdiR  and  of  hilling  would  be  as  follows: 

1.  The  peak  load  of  tht^  TIy<lro-Klertric  Department  would  be  re- 
duced hy  upjiroxlmately  850  h.p.  resiiltinR  in  a  navlUK  hi  the  payments 
to  (he  Hydro-Klectrif  Power  Coniinisylon  tor  Ontario  at  the  contract  rate 
of  Jla.fiO  per  h.p.  per  annum  iiniountliiR  to  J12,75o. 


2.  The  present  revenue  of  the  llydro-Klectric  Department  would  be 
decreased  by  approximntely  Snu  h.p.  al  $lfi.r>0  per  h.p.  or  a  total  of 
lU.OliFj.  which  loss  would  be  larKcty  ofiset  iiv  liie  revenue  to  be  obtained 
under  the  proposed  rates  for  billiiiK. 

3.  The  cost  of  power  to  the  Waterworks  Depjiit meat  under  the  new 
arrangentenl  ou  an  nssumed  dtllvery  of  :;,(;'io.imo.iliiu  imperial  gallons  per 
annum  would  be  about  $lfi.S(in.ini.  wlihh  would  he  paid  to  the  Hydro- 
Klecfric  Department  and  would  partially  olTsei  Hie  loss  shown  in  para- 
graph two. 

In  calculating  these  figures  we  liave  nssumed  an  expenditure  of  1800 
k.  w.  hours  of  energy  per  l.llfiii.ihiii  Imperial  gallons  punipeii  and  a  total 
cost  price  at  the  lieach  I'uniping  Station  of  ^i.S^^  of  a  cent  per  k.  w.  hour, 
oiie-hair  of  this  unit  cost  being  made  tlie  basis  for  the  charge  to  the 
Waterworks  Department . 


4.  The  ultimate  gain  to  iht 
determined  by  conibltiliiK  liie  foi. 
above  ^I'.riUD.un. 


ilydro-Kh'ctrir    Di-jiarliiient    can    be 
Roiu;;    (igures    and    would    amount    to 


5.  The  Waterworks  Department  while  materially  improving  Us 
service  pressures  would  spend  lor  power  alone  about  $10,8011,  as  against 
an  estimated  expenditure  for  power  and  ritai  under  present  conditions 
of  J16,0ft»  per  nnnum.  There  would  also  !  e  economies  In  the  other  items 
of  cost  of  operating  the  immping  plants. 

6.  The  total  saving  to  the  City  would  be  in  the  neighborhood  of 
$15,000  per  annum  against  which  would  have  to  be  placed  a  considerable 
portion. of  the  nxed  charges:  for  the  construction  and  maintenance  of  the 
new  reservoir  and  its  connecting  lines. 

The  forpgoing  figures  are  necessarily  approximate  as  our  Instruc- 
tions from  the  City  do  not  provide  for  a  close  detail  investigation  of  the 
cost  of  construction  of  the  proposed  works.  Such  an  investigation  should 
certainly  be  nmde  before  any  reservoir  site  is  selected.  We  are  satisfied 
to  a  preparatory  degree  that  a  suitable  site  can  be  sei.ired,  having  been 
furnished  by  the  City  Engineer  with  much  inrorination  hearing  on  this 
subject. 


As  a  further  llhistrRtion  it  tnay  be  pointed  out  that  under  the  pro- 
posed rates  for  off-peak  power,  there  would  be  some  economy  to  the 
City  in  cutting  off  tlie  electric  puni[)s  during  peak  load  hours  without 
waiting  for  the  construction  of  the  new  reservoir.  Tills  would  only  be 
possible  during  certain  months  of  the  year,  as  tlie  water  demand  would 
have  to  be  carried  mainly  t)y  the  OHhorne-Killey  steam  pumps  throughout 
the  shutdown.  These  pumps  could  not  safely  carry  the  water  demand 
during  the  summer  months  or  during  any  extremely  cold  spell  in  the 
winter  and  the  possible  saving  is  therefore  slightly  speculative. 


pumped  by  ofl-peak  olectric  power  "ml  2  o  o  f«l?/T;      ,  *»'"■  *""  '^'"^ 

850  iilp.  at"J,.'™S  p''™';„oS-At.68''75."^'''"'='"'*   °^P-n«„.->,ay 
8.0«^;;,„;'?i;;.Sar;r';Sp^';;:,  X'^S'"??;^^'^    nep„r,me„,-say 


saving  to  HydroElectrie  Depar(ment-»61«.45 


jr  mon(h. 


P..„,^..d'pt  d°Iy"*aT'iV!;;)'7e^l  «oTo'o«°S.  -y/    »„,„„, „^^^,^,  ^_,^ 
per  monlh.  '.""".uuu  eals.— fl4.00  per  day  of  1425.83 

?■     S'  ?•■"■''"'  1°,  Waterworks  nepartment->20  22 

facimreraT^tire^BeachTump",,"'  S?aTfor,o;',r"'  ""  """^""'•'"■^  ">  ---"le 
Pow,.r  „,„s„,„ed  by  .acb 'of  ^11,  ^^/"pl.^'lr..'''"''"'''''  """'-""«  °'  "«> 

Al..rnatlv.  use  of  th.   Barton   Re«r,olr  and   R.   p„„p,„,. 

re»e,';'orr™?'rervo"i';.TSge°"caracr°w!^Ta"'  '^^  --'-etion  of  a 
"'»<  a  sapply  or  water  at  Xpe?  p  eLure  mflh,  whh '''°''''''''  ""■  ""■' 
ecoiiomy  be  obtained  bv  arranX^  in  „™,^  might  with  some  apparent 
hours  from  Ihe  narton  reservTr  tS  the  laT..  <?,"■'■  ?">'  ""'"K  P"""  '<»"i 
front  the  lleach  to  the  Jam",  street  JeservT,  ^"'""'  '"'^"'"'^'  '"."'""'l  <" 

...■  c'',a"wa"l,r^orS  Zlr^Zl  Kl^e^lr-kTr"""  "^^  "■«  -™- 
slation  would  be  approxima  ely  sevet^  y  f*et  a,  a-ra^r.?"'''  "  "■"  ""*• 
sure  at  the  lleaeh  Pumulnit  'ftnilm,  „f  .V?  ,  "Kalnst  a  present  pres- 
hflyflve  feet,  or  in  other  wo^ds  the  amonnt°of"'n""''  '""  """"""  "»" 
pumping  during  peak  load  hours  with  Zh  «„  "^  ■"  "^""""PPtlon  for 
l.e  approximately  thirty  per  S  oT',',;e^^,';!'ou''„"t  ^tZlTS^^''°^:i  °"'^ 

reduir,"he7ord'ae!,\rrWr?w°^r\f  D°eSi;Tnt"'h '°"°"'''-  -"'<' 
one   el,.etrlc   pumping  unit    durmg   neak   hi?™    ,       '  "''"'"  "•"""Ine:  only 
kilowatts  tu  approMmatelv  200  k1l,S,..        i   '™"'  "PPro^imately   650    , 
power  there  will  be  a  la '^t.g    „^' ,°e  Sower  bill"'  f"   """  '"  <"^^   '""O   ' 
per  horse-power    per    month Vr  about    $812  0^    ,„°Lf''''A°'''°''''f'''  »'" 
saving  must  be  charged  the  expense  of  consir!.,^,  /^   °^'""*'    ""' 

'" ^  •I'"  "ew  station  and  threx;e„seTop:Sg''?t':''''''"*'  "'"'  """"• 

Aven™''s';a;i™,°;h'l'ch  ro'r'";:m"'e:h«z'";'':i' "'.■"T."""  "-  ""*— 

r,ror%2T;irp:''rrn,'raTjS~ 

-"" -  -  ^niaoer;.'.''iait^"Sl,  rprSafer  Pr°o"m^h"e7e 


flKureH  it  18  evident  that  Hip  economy  to  be  obtained  by  the  construction 
ui  ihiH  iiHW  station  in  so  small  that  the  erection  of  such  a  station  i«  not 
to  hv  rnconi mended. 

Thia  coiiclusfoH  \h  made  ratlier  iiiore  definite  by  the  fact  that  the 
main  plant  of  the  Haniiiton  WaterworltH  has  grown  witlioiit  the  aband- 
onment of  any  materlnl  construction  for  nearly  Hixtv  yt  ars  and  the 
deticiencies  of  the  original  plant  have  been  largely  met  by  providing 
small  additional  facilities  such  as  the  James  Street  reservoir  and  Fergu- 
Mm  Avenue  Pumping  Station.  We  think  it  is  desirable  at  thn  present 
linif!  thnt  the  City  should  make  provision  for  a  very  considerable  enlarge- 
ment of  its  waterworks  plan!  alonK  permanent  lines,  and  (bat  no  plan 
for  temporary  relief  t'lich  as  liy  pumping  from  one  reservoir  to  another 
should  be  taken  unuer  conHideration  I-  a  City  that  can  look  forward 
confidently  to  so  brilliant  a  future. 

In  closing  this  report  we  desire  to  point  out  that  tln>  total  power  con- 
sumed in  pumping  ts  not  a  great  proportion  of  the  total  anmunt  of  power 
purchased  by  the  Ilydro-Klectric  Department,  the  usual  daily  peak  de- 
mand of  the  Hydro-Electric  Department  exclusive  of  power  used  at  Heach 
Pumping  Station  Itelng  about  40110  kilowatfa  and  the  demand  for  electric 
power  from  the  Iteuch  Pumping  Station  rarely  rising  as  lij«li  aa  1.000 
kilowatts  under  any  conditions  of  pumping.  It  may  be  anticipated  that 
(he  demand  for  electric  light  and  power  will  grow  mu<h  nmre  rapidly 
than  will  the  demand  for  water  as  the  latter  should  not  increase  even 
proportionately  to  the  increase  of  population,  whilst  the  use  of  electric 
power  is  in  process  of  rapid  development, 

The  (iiicstlon  of  co-operation  Ijelween  the  departments  will,  therefore, 
become  of  relatively  less  Importance  from  year  to  year. 

Water  Coniumption. 

The  following  figures  compiled  l)y  the  Waterworks  Department  give 
Uie   fiverage   consumption    per  capita  during    the    last    ten    years.      (See 

TABLE  "G." 


ii)or. 

I!t06 
1  ft08 

isto:* 

litlO 

i»ti 
m2 

1914 


Population. 


rii*.547 
61,44:1 
64.067 
70,000 
70.303 
73..i:i8 
82,0a.5 
88.022 
100,808 
101, .144 


mpcrlal  Gals, 

0: 

Is.  PiimpRii  Per 

Water  Pumped 

( 

•ipita  Per  Day. 

DlirinR  Year. 

Average  for  Year. 

2.11)7.111,110 

!17.0 

'i,2.^.S.«57,670 

lOd.S 

2..'>15,llll.6il0 

107.6 

2,462,644,<1»(> 

9f.5 

2,4!)3.604.0(H» 

,.7.0 

2,686,214,1411 

100.0 

2,930,477,5»r. 

97.8 

3„t40,7S8,87!t 

103.0 

3.661.S»3„'i3;! 

99.5 

3,641,916.440 

98.5 

From  this  table  it  will  he  noted  that  the  Increase  in  the  demand  for 
water  has  Iteen  in  practically  exact  proportion  to  the  incrcit.se  of  popula- 
tion during  these  ten  years. 

The  following  figures  sliow  the  rate  of  pumping  for  each  hour  from 
7  a.m.,  July  Slsl,  to  7  a.m.  July  22nd,  which  was  the  day  of  uuiximum  use 
of  water  during  the  year  1914.     (See  Table  "H") 


TAHLK   "M." 
Bay  or  Ma.M„,„,„  ,.„,„„„„.  „„_.„,^  ^^^^ 


July  21^^  7  ,„    g 

8  lo     » 

9  lo  10 
10  lo  11 

n  to  12  riooti 
12  to    1 

1  to     2 

2  lo    ;; 
.'1  lo    4 

4  to     5 

5  lo     6 

6  to     7 

7  lo     8 

8  lo     II 
!)   lo  Ht 

111  lo  11 

11  lo  12 

July  22-12  lo  1 

10  2 


inldiiigiii 


2  to 

3  lo 

4  lo 

5  lo 


■I'olal 


lloiiriy  l'iiii,|,agi, 
Inipcriiil  (JiilH. 
61111.01)1) 
GIJD.UOI) 
620,(11)0 
620,1(00 

eur>,o(iu 

595,000 
600,1)00 
580,000 

585,1100 

«SI(,OI)ll 

470.0110 

57.').()00 
011:1,000 
81(l.((l(0 
illlT.DIlO 
670.01)0 
ED.ODI) 
lilD.OOl) 
.'1)0.1)00 

:i:io,ooo 

41)5,000 
27i>,000 
o52,000 
483,000 

13.545.000    . 


Maximum  rai„  l„  a„j  „„,,  , 

Average  rate  per  capita  Per23\,'.'j:"ror"t',','e''ye:';"i;r;^  "" 


Uote  per  24  hours 

Imperial  Uula. 
16,560,000 
14,400,000 
14,880,000 
14,880,000 
14,52i;.000 
14.280,000 
14,400,000 
M,i)20,000 

14,040,000 

16„-!20,000 

11,280,000 

13,800,000 

16,632,000 

19,440,000 

13,608,000 

16.080,000 

15,120,000 

14,640,000 
12,000,000 

7,920,000 

9.720,000 

6,600,000 

8,448,000 
11,592,000 


Gallona. 

19.440,000 

192 

134 

98.5 


wa.-™.t^r;;:rV'!::i!n;„;;;,.;;"'"« ".« coi„„„,er  ,„  t^e  „«e  o, 

'  notoworthy 


..^p..on  per-i^-rili:  SIHEHIt  KT;n  -  "^^'^ 

'X  .per    capita,    rlsinf  °      ■'  ;  IV.i"  ""'"■'"'"'"'•'Iv  seventy 


Is  In  the  neighborhood  of  one 
sumption  per  capita  In 
Imperial    gallons    per 


-— r-..—    6iiiiuns    per    cai)ft»      i.i 

?riLl,"J':!:^l^l'"."°"^m.r™p.ra. 


,, I'f'i'-Miiuiiely  seventy 

weathe^^  J  «lcrwork.,  district  bcigTiid  to  'b?"M'  '""  '"""  P»P'-'ial  1 


areas  Ib  larger  In  Victoria  than  in  Hamilton,  and  (ho  »»<  umanU  in 

cunueciuently  very  heavy. 

The  only  reoHon  that  can  be  readily  advanced  fur  tht;  nior*'  economical 
use  of  water  in  Victoria  is  that  all  nervlces  In  Victoria  are  mistered  and 
llio  consumer  pays  for  wtiat  he  uses. 

We  believe  that  If  the  City  of  Hamilton  made  arraiiRenient  (o  deter- 
mine tlie  amount  of  water  used  by  each  conHumtr  and  ln«tltiited  a 
schedule  of  raten.  which  Hhould  be  proportioned  n«  closely  as  possible  to 
true  coKt  that  their  would  be  a  material  shrinkage  in  tlie  consumption 
per  capita  ami  a  cuns'  iiu(^nt  reduction  In  the  amount  of  power  used  for 
pumping  purposes.  Froliably,  also,  it  would  be  found  that  lliere  were 
Icaka  of  considerable  maRnitude  at  various  points  along  the  pipe  lines 
which  leaks  it  is  now  most  dilllcult  to  detect  because  there  Is  no  record 
of  the  amount  of  water  taken  from  tlio  pipe  lines  by  Individual  consumers. 

Wo  have  the  honor  to  remain. 


Yours  very  truly, 

KKRRY  &  CHACIi;,  IJMITKO. 
I'or  J.  G.  G.  KERRY,  President. 


